Objective: Adolescents with type 1 diabetes (T1D) frequently experience deterioration in glycemic control. Providers have unique opportunities to address diabetes self-management, yet little is known about the most effective way to communicate with adolescents. This investigation Methods: Medical encounters between pediatric endocrine providers and 55 adolescents with T1D (49% female; M age = 14.8 years; M baseline HbA1c = 8.6%) were audio recorded and coded using standardized rating instruments. Patients and parents completed measures assessing T1D care behaviors and self-efficacy. Assessments were completed at routine endocrinology visits (baseline) and 1 and 3-month post-baseline; HbA1c was obtained from medical records at baseline and 3-month.
Effective patient-provider communication is described as the core component of T1D treatment, 6 and thus it is essential to the deliver high-quality care. 7, 8 Indeed, effective patient-provider communication is positively related to patient satisfaction, treatment adherence, and health outcomes. 7, 9 Adolescents with T1D who have more positive perceptions of patient-centered communication have higher competence in managing diabetes, which, in turn, is related to better adherence and glycemic control. 5 Effective communication might enable providers to foster adolescent self-efficacy, a key construct associated with adherence and glycemic control. 10, 11 Although the ideal communication approach is not clear, motivational interviewing (MI) is a particularly promising strategy that has improved treatment engagement and outcomes in multiple health domains. [12] [13] [14] [15] [16] MI has proven beneficial in the management of chronic health conditions in adolescents, and might represent a brief, disseminable communication approach to improving T1D self-care. 17, 18 With MI, providers seek to understand patients' perspectives, accept their motivations, affirm their decisions, and evoke "change talk." 19 
MI
contrasts with approaches that rely on confrontation, warning about risks of non-adherence or giving advice without patient collaboration.
The potential benefit of MI-consistent communication was showed in two studies, one with adults 20 and one with adolescents 21 with obesity. In these studies, when providers, who were not trained in MI, used more MI-consistent techniques (eg, collaborating, evoking, and asking permission prior to providing information), patients experienced greater weight loss, 20, 21 increased exercise, and reduced screen time, 21 compared with patients whose providers used more MIinconsistent approaches (eg, advising without permission, confronting, and directing). Importantly, these effects were evident with minimal use of MI, well below competency thresholds. 22 There is emerging empirical support for the use of MI with T1D
populations. Channon et al 23 reported a positive effect of MI, compared with support visits, on hemoglobin A1c (HbA1c) among adolescents with T1D in a small pilot study. 23 However, MI sessions were delivered in variable doses (based on patient preferences) and occurred outside of the clinic (eg, in homes or cafes), which limits generalizability and translation potential. Furthermore, fidelity to MI was not reported. Another study evaluated an MI-informed intervention implemented within pediatric endocrinology clinics in the United Kingdom. Although improved glycemic control was not found, 24 authors noted that MI-consistent aspects of communication (eg, reflective listening) should be explored as potential intervention targets. Given mixed and limited evidence, objective assessment of natural patientprovider communication within an MI framework during diabetes encounters is needed, prior to developing broad scale provider trainings. In addition, it is important to better understand how communication might increase other important constructs, like self-effacy, which ultimately impacts adherence. 10, 25 Self-efficacy is crucial and an important theoretical construct present in many health behavior theories because as a patient's confidence in his or her ability to perform certain health behaviors increases, she/he will engage in more positive health behaviors such as adherence. 25 Therefore, the promotion of self-efficacy is critical for self-management of many health behaviors including T1D. follow-up assessments were obtained ( Figure 1 ).
| Study procedures
Interested adolescents and parents were instructed to arrive approxi- were obtained through chart review at baseline and 3 months.
| Assessment of medical encounters
Trained raters (undergraduate research assistants), blind to study hypotheses, coded randomly selected 20-minute segments of each audio-recorded visit using the MITI 4.1. 27 10% of sessions were double coded and rater agreement calculated using intraclass correlations (ICCs) for the MITI ratings. ICCs ≥ 0.80 were established at study onset and reevaluated throughout the investigation to prevent rater drift. Encounters were also coded in a second pass using a Diabetes Encounter Rating Instrument (described below) although this instrument was not double coded.
| Measures 2.3.1 | Adolescent and parent measures
Demographics: Parents completed a demographic questionnaire at baseline, which included parent and adolescent sex, age, race, ethnicity, family income, and insurance status.
Diabetes adherence: The diabetes behavior rating scale (DBRS; adolescent and parent versions) assessed adolescent and parent report of frequency of diabetes care tasks across four subscales (daily prevention behaviors, intervention behaviors, modification of diabetes care plan, and diabetes care practices); a total score was then calculated. 28 This measure has good internal consistency, test-retest reliability, and content validity. 28 In the present study, adolescent and Appointments never scheduled or not within study timeline (n=49)
FIGURE 1 Consolidated standards of reporting trials diagram with participant flow through recruitment and study parent DBRS scales had good internal consistency (α = 0.72; α = 0.86, respectively).
Self-efficacy for diabetes self-management: Adolescents completed the self-efficacy for diabetes self-management measure (SEDSM) to assess confidence in completing diabetes tasks. 10 The scale yields internally consistent and stable scores; Cronbach alpha in the current sample was adequate (α = 0.69). 
| Encounter rating measures
Motivational interviewing treatment integrity (MITI): The MITI 4.1 assesses adherence to MI, and includes overall global ratings and behavior counts. 27 Global scores capture raters' overall impressions of how well the provider meets the dimension being measured using a five-point scale, and includes: cultivating change talk, softening sustain talk, partnership, and empathy. Behavior counts capture specific behaviors without regard to how they fit into the overall impression of MI use; these include: giving information, persuading, persuading with permission, questioning, simple reflection, complex reflection, affirming, seeking collaboration, emphasizing autonomy, and confronting A total MI-adherent score was calculated by the sum of the seeking collaboration, affirm, and emphasizing autonomy behavior counts and total MI non-adherent score was calculated by the sum of the confront and persuade behavior counts. (Table 1) .
Session characteristics: A diabetes encounter rating instrument assessed which target behaviors were discussed (eg, blood glucose monitoring, insulin administration, diet, and exercise), to whom the conversation was directed (eg, parent or adolescent), and what % of time each person spoke. Session length, time waiting to see the provider, and provider communication strategies used (eg, agenda setting, asking about a typical day, prescriptive goal setting) were also assessed. This measure was designed for this study and has not been validated, but is similar to systems developed previously. 29 
| Data analyses
Analyses were performed using SPSS v24. ; Total motivational interviewing adherent score = seeking collaboration+affirm +emphasizing autonomy; total motivational interviewing non-adherent score = confront + persuade.
self Most adolescents (75%) were on insulin pump therapy, with an average T1D duration of 7.9 ± 3.9 years, and M baseline HbA1c of 8.6 ± 1.4%. Five providers participated. The average number of years providing clinical services was 13.6 ± 15.2; 60% reported attending a prior formal MI training (more than a lecture or didactics about MI).
( Table 2 ). There were no differences between participants who completed the 1-month survey compared to those who did not, with respect to patient demographics and medical variables (eg, gender, age, race, ethnicity, family income, insurance status, single-parent status, insulin regimen, length of diagnosis, and HbA1c).
| Medical encounters
MITI summary scores were compared to recommended competency and proficiency thresholds. Providers' average scores ranged from below fair to good proficiency thresholds. (Table 3 were the most frequent behaviors addressed.
| MI communication and outcomes
After controlling for covariates, provider use of MI non-adherent communication (eg, confronting, persuading) was associated with (a) poorer non-adherent communication was also associated with poorer diabetes adherence at 3 months, β = −0.38, P = 0.016; however, this association was not significant after controlling for baseline levels of adherence. 
DBRS baseline 0.62 0.55 4.79*** --n/a n/a n/a --n/a n/a n/a --SEDSM baseline n/a n/a n/a --0.31 0.41 3.09** --n/a n/a n/a --HbA1c baseline n/a n/a n/a --n/a n/a n/a --0.42 0. analysis, it is still noteworthy for physicians to be aware that when they are talking for more of the session they might be using fewer MIconsistent strategies, like reflections, that have been shown in previous studies to be associated with greater adolescent adherence to health behaviors. 21 Sixty-one percent of the time providers directed the conversation towards the adolescent and 39% towards the parents (at least one parent attended every encounter). Of note, although providers spent a greater percentage of the time directing the conversation towards the adolescent, parents were still talking more than adolescents. This presents an area for future study, as it could be problematic given previous findings that adolescents' verbal engagement and communication in sessions can be limited by parent and provider conversation. 34 Research suggests that adolescents with chronic illnesses want to be partners in their healthcare; however, typically parents, including those in the study, take a dominant role during encounters. 35 Thus, future provider trainings might focus on ways to effectively engage the adolescent in a supportive way, while reducing the focus on the parent. Such an approach might serve to enhance adolescent autonomy and independence in self-management behaviors. 
DBRS baseline 0.73 0.64 0.73*** --n/a n/a n/a --n/a n/a n/a --SEDSM baseline n/a n/a n/a --0.42 0.55 3.99*** --n/a n/a n/a --HbA1c baseline n/a n/a n/a --n/a n/a n/a Step 1 of all models controlled for baseline values of the dependent variable (Model 1: DBRS; Model 2: SEDSM; Model 3: HbA1c), adolescent age, adolescent race/ethnicity, and provider MI training. *P < 0.05, **P < 0.01, ***P < 0.001. medical encounter). We also did not have any information regarding whether eligible participants who declined to participate differed from those who ultimately participated. Past experiences or relationships with a patient or prior knowledge of typical adherence might have impacted the provider communication style. To address this limitation, baseline levels of variables were controlled for in all regression models. In addition, because measures were completed in clinic, it is possible that participants over-reported adherence in an effort to please their endocrinologist, despite the fact that study confidentiality was reviewed with families. Finally, providers were aware that encounters were being audio-recorded, which might have impacted their behaviors; however, they were unaware of the specific study hypothesis related to MI.
There are also notable strengths. This is the first study to apply an 
